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PAPERS SUPPLEMENTING THE DISCUSSION OF THE WEST INDIAN HURRICANE OF SEPT. 6-14, 1919. 

A TORNADO WITHIN A HURRICANE AREA. 

By RICHAXD W. GRAY, Meteorologiat. 

A tornado occurred at Goulds, Fla., a small town 20 
miles southwest of Miami, on September 10, 1919, be- 
tween 1:00 p. m. and 1:15 p. m., eastern summer time. 

This tornado is of special interest in that i t  can be 
said to have occurred within a hurricane area. The 
severe tropical 'disturbance that passed through the 
Florida Straits and, several days later, caused such an 
a pallin loss of life and destruction of property at 
C? Ehristi, Tex., was central during the afternoon 

Mexico. The center of this storm, therefore, was probably 
within 125 milesof thepathof the tornado, and thesouthern 
part of the Florida eninsula was still under its influence. 

Florida in connection with the tropical storm had di- 
minished by the morning of the loth, but a moderate 
ale was still blowin , and the wind continued at this 

tornado, when there was a lull for probably 15 minutes. 
The tornado developed either over the ocean or Bis- 

c a p e  Bay, and its original form was undoubtedly that 
of a waterspout. It moved in a west-northwest direc- 
tion, directly with the stron southeast wind that pre- 

leaving the bay, it crossed a 3-mile stretch of marsh 
land, and there were evidences that this part of the path 
was extremely narrow. It then entered a pine wood 
immediately east of Goulds, where the path rapidly 
widened. At Goulds, the path was about 600 feet in 
width. After passing over Goulds, the storm moved 
over a cleared area of about one-half mile in extent, 
when it entered another pine wood. It is interesting 
to note that the path throu h this second wood was 

northwest, and was seen to disappear over the Ever- 
glades, about 14 miles from the point of entry on the 
shore of Biscape Bay. Fig. 1 shows the tornado path. 

The tornado was attended by the characteristic pend- 
ant cloud, which was described by several persons as 

of 100 feet. It was not 

There were many evidences of the whirlina motion 
of the air. In  the first wood through which tfie storm 

assed (fig. 2), the uprooted and broken trees apparent1 
fell in all directions. At Goulds, debris from a demo{ 
ished buildin was carried across the path of the storm 
and depositef on the side opposite to which the building 
stood. A hotel and a large acking house, which were on 

dations and moved 15 feet toward the center of the path. 
In  the second wood (fig. a), where the path had nar- 

rowed to 100 feet, or less, there was no indication of a 
whirl. All the fallen trees, with one exception, lay with 
their tops toward the northwest, being 
parallel. One tree which fell toward the sout west was 
apparently leanin in that direction before the storm 

ath indicated a straight blow, and it was a parently 

d w y i n  a small clearing in this wood was completely 
demolis ed, and the concrete foundations of the house 
were pulled out of the ground. Many of the trees had 

of O T U s  eptember 10 over the extreme southeastern Gulf of 

' The high winds t 1 at prevailed over extreme southern 

force at Goulds unti B just before the occurrence of the 

vailed at the time on the sout % east Florida coast. After 

100 feet, or less, in width. A e storm continued west- 

the detached end appar- 

in the path of the storm 

the northern edge of the pat B , wereliftedfrom their foun- 

ractica1ly 

occurred. The falen K 
{ere that the storm developed its greatest P orce. A 

trees in this narrow part of the 

large pieces of tin and sheet-iron roofing wrap ed around 

of r o o h  being art of the d6 f? ris from wrecked guild- 
ings at d t  oulds, a out 1 mile to the east. 

At Goulds, 19 buildings were damaged and 6 were de- 
molished. Some of the damaged buildin will have 

proximately $25,000. 
There was no loss of life in connection with the storm, 

but five persons were injured by flying debris and one 
girl was seriously cut by a piece of flying giass The 
absence of fatal accidents was due to the fact &at the 
occupants of all buildings that were demolished heard the 
a proaching storm in time to escape into the open, where 

In one instance, five persons esca ed injury by taking 
refuge behind a la e boiler. This \ oiler was struck by 

ieces of flying tim l% er from the building that had just 
geen vacated. 

In  another case, a man ran out of the rear of a buildin 
just as it was on the point of collapsing The roof o 
the buildin passed over his head, and he was uninjured. 

Mr. W. 8. Cawley saw the storm approaching, and, 
getting into his automobile, he started for his home, 
which is a short distance west of Goulds. He was over- 
taken by the storm and b flying debris, and a large 

cut it off, without otherwise damag' 0. the car. Upon 
arrivin home, Mr. Cawley found that "a is residence was 
intact,%ut that his garage, which was within 50 feet of 
the house, had been demolished. 

The post office was one of the buildings completely 
destroyed, and the postmaster escaped from the building 
only a few seconds before i t  was razed. Fortunately, 
he ran to the rear of a packing house, which, thou h 
lifted from its foundations, was not blown down. h e  
was thus protected from flying dhbris, with which, he 
states, the air seemed t,o hc filled. 

them, or lodged in their tops (fi . 4 and 5), t 1 ese ieces 

to be practically rebuilt. The monetary i oss was ap- 

t P ley threw themselves upon the ground. 

I 

piece of sheet iron struck t K e top of the automobile and 

TORNADO NEAR HOBBS, N. MEX., SEPTEMBER 19, 1919. 

By E. H. BYERS, Cooperative Observer. 

NOTE.-SO far aa ie known this is the first account of a real tarnado 
within the bordera of thia State. Hobbs is in the extreme southeast 
border county of the State in a flat, open prairie country.--C. E. 
Linny, Section Director. 

About 4 o'clock on the afternoon of the 19th of Sep- 
tember, 1919, a small tornado formed south by east of 
this station (Hobbs, Lea County, N. Mex) ,  at a dis- 
tance of about 4 miles. (See map, p. 640.) A shower 
first formed to the southeast, with a heav electrical 

formed and let down from the general level of the sur- 
rounding clouds. This funnel pomted westward to where 
it hit the ground a t  an angle of about 45O. It trav- 
eled over the ground in a direction south of west for 
a distance of about 1 mile. Fortunately, there were 

tion which la in its way. 
column of re C f  dust, which gradually grew thinner, until 

display, strato-cumulus clouds athering on t K e extreme 
west of this formation, in whic B a funnel-shaped cloud 

no permanent improvements in its 
damage was done,. except to 
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it broke about the middle. All this time the tliunder- 
storm was moving northeast, and the appearance was ns 
if the shower drew the tornado apart. 

Its pathwa was very narrow, probably n t  110 time over 

occurred one of the most severe electrical storms which 
this country has ever hiown, niid to the west of this 
station the henviest rain t.hey have had in many ears, 

100 yards wi c9 e. This storm preceded the night on which 

thus completing a, rery unusual and remarkable 34 7 lours. 

night of the 16th from about the one hundred and fifth me- 
rictinn eastward. The fall in the Rio Grande Valley ranged 
from about a quarter of an inch to more than an inch, in- 
creasing on the Fastern-slopes of the gvardmg mountains 
to niore than 2 inches in many locnlltles, but wain f d -  
ing below an inch over the eastern part of the h t a n c i s  
Valley and the Tularosa Basin. The fnll over the south- 
onst niouiitains and generally to the east of the central 
mountain arens of the State again increased rapldly to 

I 

FIQ. l.--Rainfall Becompanying the West Indian hurricane Ffpt. 14-17. 1919. (The short dssh in southeastern New Mexboindicates whero a turnado a m d . )  

HEAVY RAINFALL IN NEW MEXICO SEPTEMBER l4-17,1919. 

The aftermath 

Rain began to fall along the southeast border on the 
night of the 14th, and as far west as the Rio Grande on 
the afternoon of the 15th, continuing till the forenoon of 
the 16th in the Rio Grande Valley and until the late 

2, 3, 4, or more inches, with a maximum fall-of 9.76 
inches at Meek, eastern Lincoln County, wh?e 5.85 
inches occurred at the Carson sheep-ranger . stabon, on 
the eastern slope of the Guaddupe Mountmns, western 
Eddy County. Over the Pecos Valley and the eastern 

lsins 4 to 5 inches occurred,.giving, as a whole, the 
gcuviest rainstorm which has visited the State in many 
years. 

Scores of stations recorded excessive precipitation, 
since most of the downpour occurred on the 15th-l6th, 
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but the measurement of 7.71 inches in 24 hours a t  Meek 
is the greatest of record. This occurred from 5 p. m. 
of the 15th to 5 p. m. of the 16th. The storm heginning 
at 5 a. m. of the 16th and ending a t  11 p. m. of the 16th, 
gave a measured fall of 9.76 inches for the eriod, an 

of the Tropics.-0. E. Lin 
The accompanying map?;. 1) shows the distribution 

of rainfall in Texas as well as New Mexico, September 
14-17. For a few coast stations, where rain from the 
West Indian hurricane began on the 13th, the amounts 
for this day are included. Where the heaviest winds 
blew on-shore, the greatest rainfall (12 inches) is a llttle 
way inland rather thau on the coast, .possibly because 
friction with the h n d  brought the maxlmum ascensionnl 
movement of the air a short distance inland. Another 

amount approximating some of the heavy B ownpours 

zone of maximum precipitation msrks the Edwards 
Plateau and High Plains.-C. F. B. 

INFLUENCE OF TROPICAL CYCLONES ON THE WEATHER 
IN THE VALLEY OF MEXICO. 

(By E. Lopez. Bol. Mensual del Obsemtmio Meteprol. p Seismol. Central de Mexico, 
1916 No. 10, pp. ao3-aOa, map. Abstract ropnnted from O w .  Rcv., June lgl8, 
P. sbn, 
F’rom time to time extraordinary rainfalls h v e  been 

recorded in Mexico City; in September, 1915, for instpnce, 
33 inches of rain fell in four hours. These are huvcane 
rains develo ing in the rear quadrant of the vlol-ent 
tropical cyc P one. In  the above article, meteorologwal 
conditions dunng ei h t  such storms are shown in tabular 
form, the paths of &e storms being indicated on a map. 

EARLY TEXAS COAST STORMS. 
(Condensed from the mms. of “Texas Coast Storms,” written by Ben C. Stuart and presented to Dr. B. Buunemeym of the United Etatea Weathm Bureau st H O I J S ~ ,  Tax.) 

While severe storms swept the coast of Tesas long be- 
fore the dawn of history, the first authentic record we 
have dates from September 4, 1766, when, acc.ording to 
the Spanish chroniclers, a severe gale visited Galvcston 
Bay. An Indian mission and presidio called Yan Augus- 
tin de Ahumaclo had been located in what is now Cham- 
bers County, and thought to have been situated on or 
near Lake Charlotte, which connects with the Trinity 
just north of the present settlement of Wn!lisville. “he 

eatly damaged the mssion buildings, and the 
water wind ?? rom the bay and river submerged the land, which 
was on1 a few feet (probahly 6 or 8) above ordinary 
tide. l% e disaster resulted in the abandonment of tho 
missiov. Lake Charlotte is 6 miles from the mouth of 
the Trinity River, and more than 50 miles from the Gulf 
of Mesico. The same spot was submerged during the 
hurricane of August 16-17, 1915. 
As the coast of Tesas was uninhabited for many years, 

save by roving bands of savages-the Opelousns, near 
Sabine Lake and along Bolivar Peninsula, and the Caran- 
cahuas and Cokes from Galvesfion Island as fnr west as 
Aransas, and possibl to $e vicinity.of the Rio Grende- 

Galveston Island by Lafitte m 1817, and the earliest re- 
ort of one comes from statements made by James Camp- E ell, who was in the service of Lafitte and Col. Warren D. 

C. I+l, an officer under Gen. James Lone, who was 
operatmg against the Spaniards, nnd who visited Galves- 
ton Is!and to attempt to enlist Lafitte in the enter rise, 

visited by a severe hurricane., the wind being from the 
east and northenst, and veenn to the northwest. The 
exact date of the storm has not !z een reserved,. but it was 
in September or October, 181s. ‘de entire island was 
submer ed, with the exceptlon of a small s ot on the 

lege. Lafitte’s huts on shore were badly damaged, and 
several of the vessels cast ashore or sunk. There is no 
record of the number of lives lost, if any. 

From 1820 to 1836 there was no sett,lement on Gnlves- 
ton Island, although the Mesicans had built a s m d  frame 
structure there in IS31 for a customhouse, but i t  does not 
appear to have been used for any length of time. In 1521 
settlers began. to arrive, pnsshg up the bay, and located 
in the succeeding years a t  Harrislmrg, Aiirmhuac, and other 

oints, but in none of the many records of the period 
from 1821 to 1836 is there mention of any destruct.ive 
hurricane on the Texas gulf coast. This does not signify 
h t  there was nbne, but as all of the settlements, wit.11 

there is no record o 9 hurricanes uiitll the occupapon of 

but mtllout success. According to them the islant F was 

east en:, near the present site of tile State x etlical.Co1- 

very few exceptions, were inland, they would not have 
felt the effects of one to the same extent as the islands. 

The year 1837 witnessed the beginning of Galveston, 
and by October, several buildings were under construc- 
tion. Immigrants were coming in, and there were 20 
vessels in the harbor. There were no wharves, and the 
Mexican customhouse was the only building on the 
island, the population bein sheltered in tents and sod 
huts. On the 1st of Octo % er an easterly gale began 
blowing and continued with more or less intensity until 
the 6th,. causing a very high tide and submerging most 
of the island. The &nd then sudded veered to the 
northwest and swept the waters of the gay  down upon 
and across the island. The following account is extracted 
from the Telegraph and Texas Register (the first paper 
printed at Houston) of October 11, 1837: 

The late accounts from the seaboard are of the moat diatreming 
character. A tremendous gale appears to have awept the whole line 
of the coast and destroyed an immense amount of pro erty It com- 
menced on the 1st and increased in violence until the & At Velmo 
four houses were blown down: t,he whole country for h e a  around 
inundated and all of the vessels in the harbor, consisting of the bri 
Sam Houston, and the schooners De Kalb, Fannm, Texas,and CaZawClf 
were driven achore: the last named has since been got off and cleared on 
Sunday last for New Orleans. At  Galveaton the waters were driven 
in with six-h violence that they rose li or 7 feet hi her than ordinary 
spring tide. They inundated a lar e portion of t i e  east end of the 
island and compelled the soldiers of the garrison to desert their bar- 
racks. and seek shelter on the elevated ground near the intended site 
of Galveston City. The large new warehouse of Mr. McKinney and 
the new customhouse were completely destroyed and the goods scat- 
tered over the island. The brigs Pwseumance. Jane, and Elbe were 
driven ashore. and are complete wrecks; the Phoenix is also ashore, 
IJut slightly injured, and may be easily set afloat a@n. The schooners 
Rdrrt .  Henry, Btar. Lady o thc Lab. and the prize schooner Correo, 
are ashore. some of them d g h  and dry. The Tom Toby (privateer) 
is a wreck, and the Bnltits (Texan naval schooner) is considerably 
damaged. The schooner HeZen is the only vessel which has received 
no damage. So far aa we have been able to learn only two individuals 
have perished. The history of this country contains no record of any 
hurricane which has equaled this, either in the violence of the storm 
or the extent of the destruption. There is reawn to believe that the 
destructive influence of this gale has extended gradually over the 
surface of the Gulf: we therefore a rehend that the next intelligence 
from the United States and from %!xico will be rife with accouute of 
disastrous nhipwrecks. We sincerely trust, however, that neither the 
calamities of enemy or friend will equal our own. 

Col. Amasa. Turner, who was present, wrote as follows: 
There mere about 30 vessels in Galveston Harbor when the great 

storm commenced on October 1,1837. It be with a wind from the 
southeast and held to that quarter mostlv for E e  days; then it vereed 
a little to the east and so continued undl the Sixth day, filling the bay 
very full and making a $-foot rise at Houston. On the evemng of the 
6th. the wind veered to the northeast and blew very stron The 
schooner, Toin Toby, a privateer, parted her cable and went &ore on 


